Study design: Data were collected via a cross-sectional mailed survey with Veterans with spinal cord injury and disorders (SCI/D). Objectives: To examine self-efficacy in Veterans with SCI/D reporting high versus low perceptions of physical function. Setting: Department of Veterans Affairs (VA) Spinal Cord Injury System of Care-nation-wide, 24 Spinal Cord Injury (SCI) Centers. Methods: The survey provided patient-reported data on demographic and injury characteristics, basic mobility and fine motor function, and perceived self-efficacy. Bivariate comparisons were conducted to compare perceptions of self-efficacy between Veterans with SCI/D reporting perceptions of 'high' versus 'low' basic mobility and fine motor function. A multivariate logistic regression was conducted to identify factors independently associated with high physical function when controlling for covariates. Results: Response rate (896/1452 = 61.7%). Multivariate analysis showed that age (odds ratio (OR) = 0.98, 95% confidence interval (CI): 0.96-1.00, P = 0.03), tetraplegia (OR = 0.20, 95% CI: 0.13-0.32, P ⩽ 0.0001), diabetes (OR = 0.53, 95% CI: 0.31-0.91, P = 0.02), depression (OR = 0.62, 95% CI: 0.39-0.98, P = 0.04) and pressure ulcers (OR = 0.42, 95% CI: 0.25-0.72, P = 0.001) were all independently associated with lower odds of high physical function. When controlling for covariates, persons with high self-efficacy were nearly two times more likely to have high physical function (OR = 1.98, 95% CI: 1.22-3.22, P = 0.01). Conclusion: Lower perceptions of basic mobility and fine motor function among individuals with SCI/D were correlated with lower self-efficacy, even when controlling for other covariates. The relationship between physical function and self-efficacy suggests that interventions focused on improving self-efficacy or physical function may also see improvements in the other. Further, studies exploring the impact of interventions on the relationship between self-efficacy and physical function are needed to understand the relationship between the two.
INTRODUCTION
There are an estimated 282 000 individuals with spinal cord injury (SCI) in the United States (US), 1~4 2 000 of whom are Veterans. 2 The Veterans Health Administration (VHA) is the largest integrated health-care system providing care to individuals with spinal cord injuries and disorders (SCI/D), with nearly 29 000 Veterans with SCI receiving care through the VA's SCI System of Care, 2 which includes 24 SCI centers and 134 SCI primary-care clinic teams. 3 One important area of focus for optimizing overall health and well-being among persons with SCI/D is maximizing function. The term function is a broad construct, which refers to body function and structures, activities and participation that influence and are influenced by aspects of the individual's environment, and personal factors. 4 The primary aim of rehabilitation following SCI is to equip the patient with skills and strategies to support everyday living, 5 including a continuous effort to optimize function post rehabilitation and throughout community reintegration efforts over the life course.
One factor relevant in realizing functional goals is self-efficacy; if an individual does not believe that they can achieve the effect they desire, the incentives for performing associated activities are limited. 6 Self-efficacy is an individual's perception about their capabilities and ability to produce an outcome, and these perceptions mediate their behavior such as impacting course of action, effort given, stress experienced and perseverance when encountering challenges. 7 Expectations of control, an aspect of self-efficacy, are complicated among individuals with SCI/D by aspects associated with injury such as mobility limitations, which may lead to dependence on paid or informal caregivers. 8, 9 Individuals with SCI who have higher selfesteem and self-efficacy have better mental health, 10 fewer secondary health conditions 11 and less overall impairment, 12 all of which are important aspects of function as classified by the International Classification of Functioning, Disability and Health (ICF). 4 Further, recent studies have found that self-efficacy acts as a mediator between pain and mood 13 and can also be a predictor of outcomes such as social participation, 14 resilience 15 and life satisfaction. 11 The relationship between self-efficacy and physical activity has been documented in the literature, with evidence suggesting that self-efficacy may be both a determinant and an outcome of physical activity, 16, 17 and an important component of function. In other words, a person's ability to accomplish a physical task may be shaped by what that individual perceives they can do in addition to their actual ability to accomplish that physical task. This relationship has been explored in several interventional studies in individuals with SCI/D related to exercise; these studies demonstrated that interventions supporting physical activity also resulted in improvements to self-efficacy. 18, 19 Assessments of the relationship between self-efficacy and physical function in individuals with SCI/D are limited. In studies of individuals with SCI/D, associations have been found between low self-efficacy and reduced physical function, 8 whereas higher levels of self-efficacy have been found to be associated with increased physical function and participation. 4 The purpose of the present study was to examine self-efficacy in Veterans with SCI/D reporting high (vs low) perceptions of elements of their physical function (basic mobility, fine motor function). The a priori hypotheses were that among persons with SCI/D 1 , there is a positive association between high physical function and high self-efficacy, and 2 upon controlling for demographics, injury and health characteristics, high self-efficacy is independently associated with high physical function.
MATERIALS AND METHODS Design
Data were collected via a cross-sectional mailed survey.
Data collection
From 2014 to 2015, a survey was mailed to a nation-wide random sample of Veterans with SCI/D who had received in-patient and/or outpatient care at a VA facility within the previous year; health-care utilization in the previous year was determined using administrative data available within the VA, and the target sample of 5000 (including 4750 men and 250 women) was selected using SAS PROC SURVEYSELECT, METHOD = PPS (probability proportional to size without replacement). The survey included items to assess demographic and injury characteristics, and a series of established scales to assess basic mobility, fine motor function and self-efficacy (described in detail below). This study was reviewed and approved by the Institutional Review Board at the Edward Hines Jr, VA Hospital to ensure compliance with ethical standards and the study was carried out in an ethical manner.
Variables. Participant characteristics. In an effort to describe the participants, demographic data were collected via patient self-report including the following: sex, age, race/ethnicity, education, marital status and living situation. In addition, the survey was used to gather information on self-reported injuryrelated characteristics including the following: level and completeness of injury and age at which the injury occurred. Participants were also asked to self-report on the presence of select health conditions and symptoms via a questions that asked as follows: In the past 12 months, have you had any of the following healthcare-related complications with a list of responses with responses including diabetes, high blood pressure, high cholesterol, pressure sores, breathing/lung problems, heart-related problems, pain, depression and problems with sleeping. The reported health conditions were also summed to create a cumulative count of the number of health conditions and symptoms reported by each participant. Finally, participants were also asked to rate their perception of their overall general health status (from excellent to poor).
Self-efficacy. To assess aspects of self-efficacy, the University of Washington Self-Efficacy Scale for Spinal Cord Injury was used. 7 There are two versions of the assessment, a 17-item long form and a 6-item short form, each of which has demonstrated strong psychometric properties, and both the long and short form show evidence of high reliability (Cronbach α of 0.96 and 0.90, respectively), with strong evidence of convergent validity between the forms (correlation coefficients of 0.83 and 0.81, respectively). 7 For the purposes of this study, the 6-item short form was used. The response options fall on a 5-point Likert Scale from (1) Not at all to (5) Completely. Higher scores indicate higher perceptions of self-efficacy. The scale covers areas such as the respondent's ability to keep their SCI/D from interfering with things the individual wants to do, dealing with unexpected events, interacting socially and perceived ability to figure out solutions to SCI/D-related issues that come up.
Scoring. Participant's responses to the self-efficacy scale items were summed using the 1 (low) to 5 (high) response option for each item, and then summary/ raw scores were converted to t-scores using the conversion tables provided by the scale developers. 7 Higher scores indicate higher levels of self-efficacy. Since the self-efficacy scale is not normed to population averages, we used a 'one-sample t-test' to compare the average self-efficacy score of our sample to a normative average. 7 Physical function. To measure aspects of physical functioning, this study used two scales from the Spinal Cord Injury-Functional Index; 20 the Spinal Cord Injury-Functional Index Basic Mobility 11-Item Short Form and Spinal Cord Injury-Functional Index Fine Motor 9-Item Short Form were used to assess collectively physical function. 21, 22 The majority of the questions in the scales had Likert scale response options from (1) Unable to do to (5) Without any difficulty. Some examples of areas covered in the basic mobility subscale include ability to turn the body for pressure reliefs, reach and transfer (e.g., to a toilet or bed). Example areas covered in the fine motor function subscale include ability to make and receive calls on a cellphone, turn the knob on a door and pick up small objects.
Scoring. The basic mobility and fine motor function scales were summed using the 1 (low) to 5 (high) response option for each item and then summary/raw scores were converted to t-scores using the conversion tables provided by the scale developers. 21 To define high (vs low) function, the mean of 50 for both the basic mobility and fine motor function scales was used as the cutoff point; 21 individuals with above mean (high) scores on both the basic mobility and fine motor function scales were placed in the 'high physical function' group.
ICF. The ICF maps out relationships between the following six components of health: the health condition, body functions and structures, activity, participation, environmental factors and personal factors. 20 The data collected in this study represent aspects of the ICF in the following ways: body structure and function (e.g., level of injury, health status and certain health conditions), personal factors (e.g. age, age at injury and self-efficacy), environment (living situation) and physical function (basic mobility, fine motor function). 4 Aspects of personal factors within the ICF such as self-effiacacy and self-esteem have been tied to physical participation and functional status; 20 therefore, self-efficacy was incorporated as a personal factor in the current study.
Data analysis. Bivariate comparisons (i.e., Student's t-tests, χ 2 tests) were conducted to assess demographics, injury characteristics, health-related factors and perceptions of self-efficacy by individuals with high vs low physical function. Bonferroni corrections were added to adjust the P-value for multiple comparisons.
A multivariate logistic regression was conducted to identify factors independently associated with high physical function when controlling for covariates. Selections for covariates to include in the model were based on the following criteria: significant bivariate associations, associations with physical function identified in the literature and a priori hypotheses.
Persons with complete data on all covariates were included in the final model, and model fit was assessed using log-likelihood testing. We examined differences in demographics, injury characteristics and select health conditions for respondents who were included in the final regression model vs those who did not make it into the model due to incomplete data.
The final model included the following covariates: age (continuous); tetraplegia (reference group: paraplegia); high self-efficacy (reference group: low self-efficacy); excellent/very good/good self-reported health status (reference group: fair/poor); diabetes (reference group: no diabetes), depression (reference group: no depression), pressure ulcers (reference group: no pressure ulcers) and heart disease (reference group: no heart disease).
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RESULTS
Surveys were sent to 1786 Veterans with SCI/D; of those surveys, 271 were undeliverable and were returned by the post office, 50 individuals had passed away since the list of potential participants was generated, and 13 individuals returned the survey blank because it was not applicable to them. Therefore, the total number of potential respondents was 1452, of whom 896 individuals with SCI/D (61.7% response rate) responded to the survey. Table 1) . When looking at certain health conditions/ symptoms, a lesser proportion of respondents in the high (vs low) physical function group reported prior-year: pressure sores (12.0% vs 25.3%, P ⩽ 0.0001) and heart problems (6.2% vs 14.1%, P ⩽ 0.0001).
Demographics, injury characteristics and health-related factors
For respondents used in the comparison groups (N = 787), respondents in the high (vs low) physical function group reported a lesser number of health conditions and symptoms overall (2.7 vs 3.1, o0.0001) (
Physical function
Individuals with SCI/D in this study had an overall mean basic mobility score of 49.1 (s.d. = 7.4, min 30.2, max 63.9) (Figure 1 ). For fine motor function, the overall mean score was 50.4 (s.d. = 7.6, min 31.4, max 62.6) (Figure 2) .
Slightly over half (53.1%) of the respondents reported above mean (50.0 or greater) 'high' basic mobility, and 53.5% reported above mean (50.0 or greater) 'high' fine motor function. Just under half (43.3%) of respondents reported above mean scores on both the basic mobility and fine motor function scales and were classified as having reported 'high physical function'.
Self-efficacy
Respondents in the study had an overall mean self-efficacy score of 44.7 (s.d. = 9.7, range: 20.0-68.9) ( Table 2 ). Our respondents reported lower average self-efficacy compared with the normative mean (49.9), t(837) = − 17.16, Po0.0001. Overall, respondents reported the highest self-efficacy (M = 3.26 (s.d. = 1.1, range: 1.0-5.0)) on question 5: 'How confident are you that you can bounce back from frustration, discouragement, or disappointment that SCI may cause you?' The lowest reported self-efficacy score, M = 2.7 (s.d. = 1.1, range: 1.0-5.0), was reported on question 2: 'You can keep your SCI from interfering with your ability to deal with unexpected events?' Self-efficacy and physical function Veterans with high (vs low) basic mobility reported higher perceptions of self-efficacy on average (46.2 vs 41.7, Po0.0001) ( Table 2) . Similarly, Veterans with high (vs low) fine motor function reported higher average perceptions of self-efficacy (45.9 vs 41.8, Po0.0001). When the physical function measures of basic mobility and fine motor function were considered collectively, Veterans with high (vs low) physical function reported higher mean perceptions of self-efficacy (46.6 vs 42.2, Po0.0001).
Multivariate logistic regression
Compared with those who were not included in the final regression model due to incomplete data, individuals who were included in the model were younger, on average (62.4 vs 64.7 years old, P = 0.02) and had sustained their SCI at a younger age (39.6 vs 46.1 years old, Po0.0001); a greater proportion reported having completed some college (47.6% vs 37.3%, P = 0.01) and having experienced prior-year pressure sores (21.8% vs 16.1%, P = 0.05) and pain (70.5% vs 62.6%, P = 0.02). There were no other differences in demographics, injury characteristics or health conditions among respondents who were included in the final regression model compared with those who were not.
The results of the multivariate logistic regression (Table 3) 
DISCUSSION
This study presents results that explored the associations of several factors on perceived functioning in persons with SCI/D. The present study found that living alone and having a paraplegic injury were associated with high perceptions of physical function. This study also found that having a higher number of comorbid health conditions and symptoms, and having certain conditions (diabetes, depression, pressure sores and heart problems), was associated with lower perceptions of physical function. While these relationships may not be surprising, they indicate that greater attention to promoting positive perceptions of functional ability may be needed, especially in individuals with SCI/D who are at increased risk for developing or who already have secondary complications and comorbid conditions. Of note, it is possible that having health complications negatively impacts physical function but also that decreased physical function may lead to the development of health complications; however, the direction of this relationship cannot be determined from the data in the present study.
Relationship between self-efficacy and physical function Self-efficacy has been documented as an important factor for persons with SCI/D, having into a variety of SCI rehabilitation outcomes including physical function. 8, 11, 14, 15 Self-efficacy has been shown to influence perceptions of well-being and physical function. 17 The current study offers additional supporting evidence of this relationship, but in a new population, supporting the concept that *The scale's standardized mean of 50 was used to define the below mean"low physical function" and above mean "high physical function" groups. Physical function and self-efficacy JN Hill et al the relationship between self-efficacy and physical function might be generalizable to other populations. In this study, differences in self-efficacy existed between individuals with SCI/D reporting high vs low perceptions of physical function. Further, the data presented in the current study suggest that even while controlling for other covariates including aspects of body structure and function (such as the level of injury, health status and certain health conditions/symptoms), personal factors (such as age, age at injury and self-efficacy) and environment (e.g., living situation), self-efficacy was an important correlate, in that individuals with high self-efficacy (personal factor) were nearly two times more likely to report high physical function (activities and participation). A review of the literature found that aspects related to personal factors within the ICF such as self-efficacy and self-esteem are critical to participation in various ways including physical participation and functional status. 23 Similar studies have found that low self-efficacy is associated with reduced quality of life beyond the effect of the physical impairments associated with SCI 8, 9 and that self-efficacy and belief in the ability to cope with disability is protective against the development of depression and anxiety among individuals with SCI. 8 In a study of individuals with SCI, both self-efficacy and self-esteem were examined as predictors of participation and both were strongly related to the level of participation (stronger than symptoms of anxiety, depressive symptoms, pain, health conditions, social support, coping styles or a sense of coherence). 4 While data from the present study cannot directly ascertain whether self-reported physical function influences self-efficacy or vice versa, given the importance of retaining physical function after SCI and the influence of self-efficacy on elements of physical function, interventions to promote self-efficacy to support maintenance and improvements in physical function in individuals with SCI/D are warranted.
Examples of existing intervention studies suggest that self-efficacy and physical function in individuals with SCI/D share strong ties and demonstrate a broad range of possible interventions that could support these improvements from less invasive (e.g., massage therapy and peer mentoring) to more invasive (e.g., surgery) intervention strategies. 5, 24, 25 For example, in a study of individuals with multiple sclerosis, an 8-week massage therapy intervention focused on improving self-efficacy through therapeutic massage resulted in improvements of self-efficacy within 4 weeks of the start of intervention and sustained 4 weeks after the intervention ended. 25 The majority of participants saw improvements in self-efficacy, and these improvements were higher among people with less education. 24 Finally, in another study of individuals with tetraplegia who had received reconstructive hand surgery to regain hand function, researchers found that the resulting increase in self-efficacy related to hand control parlayed into additional functional improvements and further increases in self-efficacy. 5 Implications Previous studies have suggested that self-efficacy and physical activity (related to physical function) are modifiable factors that influence perceptions of physical ability as well as functional limitations associated with chronic disease and aging. 5, 17, 25 Self-efficacy has also been linked to other aspects of health and well-being. Negative perceptions of control and self-efficacy are associated with decreased optimism. 26 In a study of individuals with SCI/D, individuals with low self-efficacy had significantly elevated depressive mood and elevated anxiety compared with those with high self-efficacy. 8 The broader impact of self-efficacy was demonstrated in a recent systematic review, which found that it was one of the four concepts that were consistently linked to quality of life for individuals with SCI/D. 27, 28 Further, a recent study of community-dwelling manual wheelchair users over the age of 50 years concluded that self-efficacy both directly and indirectly impacts participation frequency, and that interventions addressing low self-efficacy are warranted. 29 Self-efficacy can be a key factor in fostering development of daily life skills as well as participation in society and self-reflection. 5 Enhancing self-efficacy may be effective in supporting daily activities such as ambulating, reaching and lifting and generally interacting with one's physical environment. 16 SCI rehabilitation should include components that heighten self-efficacy by facilitating feelings of control, which may be influenced by supporting improvements in function and promoting independence. 28 Enhancing self-efficacy through education and rehabilitation programs and measurement of self-efficacy as a result of these activities have the potential to improve outcomes for individuals with SCI/D. Based on the present study's findings, incorporating patient preferences into the selection and design of interventions targeting improvements in mobility and function is recommended to ensure that patient-centric needs are being met.
Study limitations
The findings of this study should be interpreted while considering a number of limitations. First, the cross-sectional nature of the study is observational and descriptive; therefore, causality cannot be inferred. Second, the data were collected via a self-report survey, and therefore certain biases such as participation/non-participation bias, recall and comprehension problems may be present. Third, the study included primarily male patients within the VA health-care system, where female representation is typically low; therefore, generalization of the results to female patients may not be appropriate. Fourth, the response rate of 61.7% may be considered low, but is similar to response rates of other mailed surveys to Veterans reporting 49-67% response rates, 30, 31 and is higher than a previously reported mailed survey of Veterans with SCI/D, which reported a 38% response rate. 32 Fifth, there was a drop in sample size between total number of respondents and those included in the logistic regress; only those individuals who had complete data were included in the logistic regression, which may have implications related to the study findings. Sixth, the measures used in this analysis are not fully representative of components of the ICF; for example, the measure of social support (living situation) does not fully represent the scope of environmental factors as described by the ICF. 4 Finally, the data reported on Veterans with SCI/D may not be fully representative of the broader population of individuals with SCI/D, although as reported, the findings of this study are comparable to other studies of individuals with SCI using the same measures. 7, 20, 22 
CONCLUSION
In the context of chronic incurable disease/disability, an individual can achieve a healthy outlook 25 and individuals need to be empowered and compelled to take steps to support their own optimal health and wellbeing. 33 Lower perceptions of physical function (i.e., mobility and fine motor function) among individuals with SCI/D are associated with lower self-efficacy. Interventions focused on promoting and empowering physical function, including basic mobility and fine motor skills (e.g., supporting regular physical activity appropriate for the patient) may both improve elements of functionality, such as basic mobility and fine motor function, and bolster self-efficacy.
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